Introduction 50 51
Among heavy metals, Hg is of particular concern in marine environmental studies 52 because it has both natural and anthropogenic sources, has no known biological function and 53 is toxic to all living organisms (for a review, see Eisler, 1987) . In the marine environment, Hg 54 is naturally released in the water and then in the atmosphere through erosion of the sediments 55
where it is present as sulphide salts (Salomon et al., 1987) . However, about 30% of the total 56
Hg emissions in the atmosphere are of anthropogenic origins. Moreover, these anthropogenic 57 atmospheric emissions are ten times greater than direct inputs to water, contributing to a 58 widespread contamination which is difficult to assess (Hylander, 2001 ). These emissions are 59 mainly originating from industrial and domestic incineration (Cossa et al., 1990) . 60
In the marine environment, Hg is mainly found under organic forms. Among organic Hg 61 species, methyl-Hg is the most stable form in the marine environment; it is primarily 62 produced by microorganisms in sediments. Methyl-Hg is also the most toxic form to 63 organisms (WHO, 1990) . Finally, Hg and methyl-Hg have the particularity to be 64 bioaccumulated by marine organisms and to biomagnify along the food chain (Zizek et compartments of a given species, within and among taxonomic groups, and among sites were 91 tested. Size and weight were also taken into account as driving parameters. Finally, this paper 92 provides a site-specific preliminary risk assessment for Hg consumption along with seafood. 93 94
Materials and methods 95 96

Sampling and sample preparation 97 98
Organisms belonging to 32 taxa (Table 1) were collected in March and October 2007 99 along the coast of New Caledonia (Fig. 1, Table 2 ), either by SCUBA diving (fish), by hand 100 picking at low tide (bivalves), or bought on the central market of Noumea City (shrimp,predator of invertebrates and small fish, predator of small fish) and the water-column 127 distribution (benthic, nectobenthic and neritic) for every species. 128
Organisms were dissected to collect specific body compartments. A piece of muscle 129 (edible tissue) was taken from fish, shrimp and cephalopods. For fish, the liver was also 130 collected. In cephalopods (Sepioteuthis lessoniana, Sepia latimanus and Octopus cyanea), the 131 digestive gland and branchial hearts were collected whenever possible. In the case of 132 Pectinidae (Comptopallium radula and Mimachlamys gloriosa), the edible tissues (muscle + 133 gonads) were separated from the remaining soft tissues. For all other bivalves, the soft parts 134 were considered as a whole. After dissection, the samples were weighed (wet wt) and 135 immediately placed in individual plastic bags, frozen at -25°C, freeze-dried, and weighed 136 again (dry wt samples. To assess whether trophic levels (see Table 1 ) could influence Hg concentrations in 163 fish (among the collected organisms, this taxa was the only one to display different diets; 164 Table 1 ), analysis of covariance (ANCOVA) was performed, using length of individuals as 165 covariable. Finally, species with a minimum of two individuals collected per different 166 location were considered to test differences in Hg concentrations among sampling locations 167 (Table 4) , using a one-way analysis of variance (ANOVA) followed by the post-hoc Tukey 168 test. In the case of species for which a correlation between size or weight and Hg 169 concentration was previously revealed, ANCOVA was performed instead of ANOVA, using 170 size or weight as covariable. One-way ANOVA and ANCOVA were performed on log-171 transformed Hg concentrations and length or weight values. When appropriate, the variability 172 explained by each factor and their interaction was derived from the sum of squares (Warnau 173 et al., 1996 (Warnau 173 et al., , 1998 (Tables 3 and 4) . 228
With very few exceptions, total Hg concentrations in fish were always higher in the liver 229 (detoxification organ) than in the muscle (edible tissue) (Fig. 2) (Fig. 3) . However, in this latter species, 235 the concentrations recorded in the digestive gland of one specimen was far higher those of the 236 branchial hearts and muscle (Fig. 3) . In Sepia latimanus, Hg concentrations followed the 237 decreasing order: branchial hearts > digestive gland > muscle ( (Table 4) . 277
Regarding the clam G. tumidum, Hg concentrations were the lowest in Unia, whereas they 278 were relatively high in Tomo (154 ± 38 and 497 ± 124 ng g -1 dry wt respectively). 279
Nevertheless, values in Tomo were significantly lower than those measured in Grande Rade 280 (Table 4) . At a smaller geographic scale, possible difference between Grande Rade and 281 investigated for 2 out of the 4 species: A. scapha and G. tumidum. For G. tumidum, Hg 283 concentrations were significantly higher (p<0.001) in Grande Rade than in Grande Rade-284 SLN, whereas no significant difference was detected for A. scapha. In Ouano Bay, no 285 significant difference could be detected among the three sampling sites (Table 4) on a species basis in Table 3 (for the species collected in more than one site, the MSWC is 293 thus an average value taking into account the different sampling sites), and on a site-specific 294 basis in Table 4 (for the four species that were collected in sufficient quantity in several sites). 295
The amount of shrimp muscle (L. stylirostris) from Bassin de La Foa (i.e. a shrimp farm) 296 which should be eaten by a 60-kg person to reach the PTWI for total Hg (5000 ng kg -1 wk -1 ) 297 would be ca. 7.5 kg. For the oyster Crassostrea gigas from Dumbea Bay, this amount would 298 be about 13.5 kg of oyster flesh. Regarding cephalopods from the southern and northern 299 lagoon, the MSWC for total Hg ranged from 10 kg of edible flesh (muscle) for the squid 300
Sepioteuthis lessoniana to 36.7 kg per week for the cuttlefish Sepia latimanus (Table 3) . With 301 respect to fish consumption, the MSWC for total Hg was between ca. 1 kg of flesh for some 302 carnivorous species from Grande Rade (Plectorhinchus chaetodonoides, P. flavomaculatus) 303 to more than 32 kg per week for some herbivorous species coming from Ouano Bay (Naso 304 unicornis, Scarus microrhinos, S. rivulatus, S. schlegeli) (Tables 3 and 4) . In Grande Rade, a 305 60 kg person should eat 6.4 kg, 2.1 kg and 920 g wet wt per week of flesh of C. radula, A. 306 scapha and G. tumidum, respectively, to reach the PTWI in total Hg (Table 4 ). In the same 307 site, the MSWC for total Hg was 830 g of edible flesh of the P. leopardus fish. In all cases,MSWCs for methyl-Hg were far lower than those computed for total Hg, especially in fish 309 (Tables 3 and 4 higher Hg values that we measured in the "remaining soft tissues" body compartment of C.radula and M. gloriosa (Fig. 4) Caledonia may suffer Hg contamination to some extent and that additional studies would be 375 necessary for further assessing the contamination status in Hg of the New Caledonia lagoon. 376
Nonetheless, the assessment of the risk for Human consuming marine products from this 377 lagoon appeared of particular concern, particularly for the Grande Rade area. 378
From a global health standpoint, Hg concentrations measured in the investigated 379 organisms of this study did not reveal excessive risk for Humans consuming seafood in New 380
Caledonia. Indeed, even in the most contaminated site (Grande Rade), the amount of bivalve 381 flesh to be eaten on a weekly basis by a 60 kg person for a given species to reach the PTWI 382 for total Hg was relatively elevated: 920 g, 2.1 kg and 6.4 kg wet wt for G. tumidum, A. 383 scapha and C. radula, respectively (Table 4) . Also, regarding the fish P. leopardus in the 384 same location, a 60 kg person should eat more than 830 g of fish muscle to exceed the PTWI 385 in total Hg. Hence, except in local Human groups where sea products constitute the main food 386 source, the former quantities of fish or bivalves are not very likely to be reached over a oneweek period, as far as total Hg is considered. However, if we assume that ca. 100% of total 388
Hg in fish muscle is occurring as methyl-Hg as it is typically the case in this group (e.g. 
. Plectorhinchus chaetodonoides, P. flavomaculatus and 396
Bodianus perditio) were similarly quite low and always below 400 g wet wt of flesh per week 397 for a 60-kg consumer (Table 3) . Although these low MSWC values are of concern, they were 398 only found in the single area of Grande Rade. The lack of positive correlation for the other fish investigated may be due to the small number 408 of individuals within those species, or, alternatively to the fact that the sampled individuals 409 were of about the same age (Braune, 1987; Mathieson and McLusky, 1995) . whereas the second is a predator of invertebrates and small fish; as for P. leopardus, it is 445 much heavier and is a predator of small fish, and displayed thus, as could be expected, the 446 highest Hg concentrations among the three species. 447
Finally, there were clear differences in Hg concentrations among sites for a given species, 448 the site factor explaining between 68 and 85% of the variability in the performed ANCOVA. 449
In the three bivalve species A. scapha, C. radula and G. tumidum, and in the fish P. 
